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Summary

_ Information available
as of 1 April 1990

was used in this report.

Soviet Commercial Space
Photography: Offering
Resolution as the
Solutior

The USSR has been aggressively marketing satellite imagery ' of the Barth
since 1987. The Soyuzkarta trade organization is responsible for marketing
film-based products, and Glavkosmos markets other types of remote-
sensing imagery, including synthetic aperture radar (SAR) imagery. The
Soviets® estimated share of the world market remains smali—only 5 to 13
percent. Although Sovict imagery has the highest spatial resolution
available commercially (5 meters), its competitiveness in the world market
is questionable, duc to its technical limitations and Sovict marketing
inexperience. The Sovicts plan to make modest improvements in spatial
resolution and major improvements in spectral resolution of their imagery,
but, given present competition and that anticipated in the future, the
USSR may have only a short time to establish itsclf in the marketplace if it
is to be a major supplicr of commercial satellitec imagery h

The Soviets, however, are likely to remain in the world market, regardless
of the share they obtain. Budget constraints within their space program
have forced the Soviets to cmphasize space missions with the potential to
generate hard currency or improve the national economy. Remote-sensing
satellites accomplish both objectives. By marketing imagery, the Soviets
gencrate much-needed hard currency. Imagery also holds the promise of
improving Soviet agriculture

The most competitive feature of the Sovict commercial photography is its
spatial resolution. Nonc of the USSR’s four commercial competitors—the

- United States, France, Japan, and Indid—match the Sovicts' spatial

resolution capability

The appeal of Sovict commercial imagery is reduced, however, by scveral
disadvantages:

« Soyuzkarta’s film-based products lack the broader spectral sensitivity
obtainable with nonphotographic systems.

' The term “imagery” in this paper is used to refer 10 photography, as well as other rocorded
pictorial represcntations of clectromagnetic signals emitted by objects. These other
representations can be produced by optical, electro-optical, optical mechanical, or clectronic
means and do not use film as the original detection mechanism for the image
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Limited data handling and computer processing capabilitics, software
problems, and computer incompatibility problems have impaired the
Soviets® ability to supply digital imagery that is required by Western
customers. Although Glavkosmos as archived digital remote-
sensing data from 1984 for sale, the Sovicts have not made this historical
data available to the West.

. ﬁcitbcr the Mir space station nor Barth resources satellites, which

rry Soyuzkarta cameras, scc the same sun angle on each
orbit. Thjs condition is necessary to provide continuity in ground
coverage patterns—an important feature for mapping.

Unlike the US Landsat’s Thematic Mapper, Soyuzkarta cameras do not
image in the thermal infrared band, and their coverage of the near-
infrared band is more limited than that provided by Landsat’s Multispec-
tral Scanner. Thermal infrared data applications include change detec-
tions and patterns of activity.

Soyuzkarta film is deorbited with the satellite; therefore, Sovict imagery
is not as timely as that of its competitors’, which is transmitted
clectronically.

SAR data from Cosmos 1870 has been of average quality, with evidence
of handsplicing that degrades the images. Despite Sovict claims to the
contrary, digital imagery from the satellite has been unavailable, further
restricting its utility to Western scientists.

In addition to these inherent disadvantages{ Tcite
other factors, such as dissemination policy, mitea pnotograpny archives, a
poor distribution system, the failure to offer related goods and services, and
a rigid pricing structure, as weaknesses in the Sovict oﬂ'criry

~Jthe Soviets expect to increase their market

sharc by oﬁ'crmg imagery wiwn 2-meter spatial resolution, imagery with
greater spectral range and/or resolution, and digital data. The USSR
currently has space sensors collecting such imagery. For cxample:

« Sensors flown on Soviet Earth resources photographic satellites, medium-

resolution photographic reconnaissance satellites, photographic/geophy-
sical satcllites, and ncar-real-time imaging satellites can achicve better
than S-meter resolution.

iv




. « Seasors flown on Mir, Interkosmos-22, Maetcor-Priroda satellites, and
. Cosmos-1870 can supply greater spectral range or resolution. For
» example, the spectral resolution of onc of these scasors—ea 256-channcl
spectrometer flown on the Mir space station——probably is far better than
that currently marketed by Soyuzkarta. Glavkosmos already is market-
ing radar imagery from Cosmos-1870.

« Glavkosmos states that digital data—albeit of much poorer spatial
resolution—is available from Meteor-Priroda and Resurs-O satellites, as
well as Cosmos-1870

The USSR also intends to intreduce three new Barth resources space
systems-—the Earth Resources Survey Satellite System, an Rarth resources
space station module, and the Almaz-serics of Barth resources satellites.
These systems, which should be launched in the carly 1990s, could enhance
the Sovicts’ product line by providin¢ digital data, better spatial and Jot
spectral resolution, and an all-weather imaging capability -

In spite of Sovict claims that they will adhere to their interpretation of the
UN Principles on Remote Scnsing—an interpretation that condones the
sale of imagery only of the customer’s own territory—Sovict policy on
remote-imagery sales is evolving. Soyuzkarta claims it will sell photogra-
phy of all countrics except the USSR, most Warsaw Pact countrics, and a
few others. By deviating from its previous position, the USSR has
broadened its potential customer basc B

We cstimate that Sovict carnings from satcllite imagery sales ocould
increasc through the end of the century if world demand—particularly
from Third World countries—rises sharply. In addition, the hiatus of US
Landsat coverage anticipated by many experts could allow the Sovicts to
siphon off some US clients. However, because of technical constraints,
Moscow will be hard pressed to sign clients who need extremely time-
sensitive imagery ' '
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Scope Note

S

This paper discusses Soviet commescial remote sensing, including what the
Soviets are marketing and how viable their product is. Bxcluded from the
discussion are nonimaging Sovict remote-sensing instruments and ocean
surveillance satellites used for icc mapping
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Soviet Commercial Space
Photography: Offering
Resolution as the
Solution

Introduction

In June 1987, the Sovicts uncxpectedly entered the
world market for commercial satellitc imagery and
announced that they would sell imagery with a spatial
resolution as good as S meters—the best spatial
resolution available commercially. Australia, Kuwait,
Angola, North Korca, Victnam, East Germany,
Syria, and Cape Verde quickly expressed interest in
obtaining the photography, according to the Soviet
press. Soviet entry into the Earth satellite remote-
sensing ? market required little investment because
the cameras supplying the photography previously
had been developed for and flown on satcllites and
space stations already in the Sovict inventory

To promote commercial sales of space photography,

the Soviegs cstablished a trade organization—Soyuz-

karta—under the Council of Ministers’ Main Admin-

istration for Geodesy and Cartography. Soyuzkarta

was formed by joining three existing organizations:

« Kosmokarta—responsible for selling space photo-
graphs and for Soviet map production.

« Acrogeodesia—responsible for topography, geodesy,
and acrial photography.

« Geodespribor—responsible for selling technology,
licenses, and equipment [

Glavkosmos, the focal point for Soviet civil and
commercial space products and services, entered the
satellite remote-sensing imagery market in 1988.
Soyuzkarta sclls film-based products, whereas Glav-
kosmos sells digital data, including electro-optical and
synthetic aperture radar (SAR) imagery (sce insct).

' Remote-sensing tochniques are used for remote acquisition and
subsequent processing of information about the properties of clec-
tromagnetic waves cmitted, reflected, or scattered by an object.
Remote-sensing data are used in the military and civilian sectors.
Governments, private organizations, and individuals acquire un-
classified remote-sensing data for commercial/scientific/caviron-
mentat/land usc applications. Governments also acquire imagery
from space to identify and monltor military and other objects or
areas of strategic or tactical national security concern. Such data
are usually classified, although sometimes lnlcllucnoc can be
derived from unclassified remote-sensing data

We believe that the Soviets entered the commercial
remote-sensing data market primarily for onc rea-
son——economic opportunity. They probably expect to
gain a foothold in the market, which many people
believe has a strong growth potential because of an
cver-increasing number of remote-sensing applica-
tions. In addition, we believe that the Sovicts may
view the sale of space photography as a way to camn
hard currency and to gain access to other commercial
markets within a country )

The USSR also may have entered the remote-sensing
market to gain influcnce among lesser developed
countries that have no remote-sensing capability. The
imagery could be used to respond to non-time-
sensitive military intclligence tasks involving broad
area searches to detect bridges, roads, large ships, and
medium-to-large aircraft on the ground.’ Submarine
identification, assessments of airficld serviceability,
and detection of force readiness changes, however,
cannot be made on the basis of such low-resolution
photography i

Soviet Film-Based Imaging Systems Providing
Soyuzkarts Photography

Soyuzkarta is marketing photography from four
cameras—the MKF-6, Kate-140, Kate-200, and
KFA-1000 (sec table 1). The MKF-6 and Kate-140
cameras are carried on multifunctional manned space
stations. Military-controlled, modified Earth
resources-photographic satellites (ERPHO-Bs) carry
the L(FA-]OOO and probably the Kate-200 cameras.

' No well-defined boundary exists between imagery that is useful
and imagery that is not uscful for intelligence purposes. Generally,
the greater the spatial and/or spoctral resolution and the more
timely the receipt of the imagery, the more {ts potential intelligence
application. Virtually all imagery, no matter how old ot poor in
resolution, has some intclligence value. For cxample, the construc
tion of large missile test ranges can be detected cven on poor quality
civil satellite imagery, and, because the construction cycle of such s
facility is measured in terms of yeags, old imagery may be useful if
newer imagery is unavailabll




Tke Roles of Soysurkarta and Glavkosmos

Soyuzkarta {s a Soviet forelgn trade organization
established {n 1987 to market Soviet space photogra-
phy. The organization ls subordinate to the Council
of Main Administration for Geodesy and Carto-
graphy. Soyuzkarta  primarily markets film-based
product: .

The Soviet Maln Administration for the Development
and Use of Space Technology for the Natlonal Econo-
my and Sclentific Research (Glavkosmos) was found-
ed in 1985 to facllitate {nternational cooperation in
the Soviet space program and the commercialization
of Soviet launch services. Glavkosmos entered the
digital imagery market in [98E,

Soyuzkarta and Glavkosmos have competed for the
same customers in the past, creating tensions within
the organizations
[;- _}jtavkosmo: is prohibited from entering into
independent trade agreements to market imagery
abroad, and Soyuzkarta is the sole Soviet cnlf(y
authorized to sell or distribute imagcry[

A

In spite of these changes. Soyuzkarta still has prima-
ry marketing responsibility for film-based products,
ggd Glavkosmos is responsible for digital products.

Advaatages of Film-Based Imaging Systems
The most competitive featurc of Soyuzkarta photog-
raphy is its spatial resolution. Photographic systems
offer a high degree of spatial detail and geometric
integrity and roquire relatively little sophistication
and cxpcnsc[ " pnalysis indicates that the
resolution of Kt A-1000 photography ts a nominal
5 mcters—as good as the Sovicts claim. The other
- four commercial competitors in the market currently
cannot match this resolution. The thematic mapper
(TM) on the US Landsat providcs‘ 30-mcter resolution

ke

imagecy. The Freach Systeme Probatolre d'Observa-
tion de la Terre (SPOT) satellite provides 10-meter
resolution panchromatic imagery. The Japancse
Marinc Obscrvatioa Satellitc (MOS) 2ad the Indian
Remotc-Scasing Satellitc (IRS) acquire imagery with
ggmgml 50- and 36-meter resolutions, respectively.

Limitatioas of Film-Based Imaging Systems
Soyuzkarta film-based imagery, however, also has
scveral important limitations whea compardd to its
digital data compctitors. For example, its photo-
graphic system lacks the broader spoctral scasitivity
obtainable with noaphotographic systems. (Film gen-
crally is not scasitive to wavclengths longer than
about | micrometer.) Because spoctral band options
with film arc highly limited, it is often impossible to
accuratcly record the cacrgy reflected or cmitted
from the Earth. For applications where spoctral pat-.
terns are highly informative, digital_dalz, as opposed
to photography, arc preferred

For somc applications film must be digitized, which
degrades the resulting product. Although Soyuzkartia
sclls film, the resulting digital data is limited (0 the
information content of the filr i

The requircment to resupply and retricve film further
limits photographic systems. Before photography can
be cxploited, film must be deorbited from space,
transported to a processing center, developed, and
disseminated. Thercfore, roccipt of imagery {rom
camceras providing Soyuzkarta photography is not as
convenicnt or timely as electronically down-linked .
data from Landsat, SPOT, MQOS, or IRS. Even
during crisces, film from the KFA-1,000 and Kate-200
has ncver been retrieved before the third day of the
mission. These cameras fly on unmanned ERPHO
satellites that normally deorbit film buckets at the end

. -
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Table 1

Cameras Currently Providing Soyuzkarta Photography

KFA-1000 MKF-6 KATE-200 KATE-140

Advertised spatial resolution (meters) Sto 10 20 1510 30 60
Focal length (milllmeters) 1,013 125 200 140
Format (centimeters) 30 by 30 56 by 81 I8 by 18 18 by 18
Coverage (kilometers) 60 by 60 140 by 200 180 by 180 270 by 270
Scale 1:200,000 1:250,000 1:1,000,000 1:1,500,000
Stereo capability Yes Yes Yes Yes

(60-percent (20-, 60-, or 80- (60-peroent (20-, 60-, or 80-

overlap) percent overlap) overlap) percent overlap)
Platform used ERPHO-B Soyuz-22; Salyut Probably Salyut 4, 6, and

) 6and 7 ERPHO-B 7; Mir

=

Nominal orbit (kilometers)

250 near circular

250 to 280 for

Soyuz-22; 320 to
350 near circular
for space stations

|

250 near circular

320 10 350 ncar
circular

Comments

Three-camera
panchromatic ar-
ray built in the
USSR; uses ci-
ther panchromat-
ic film or two-
cmulsion film
(onc green band
and one near-in-

frared band)

Array of six film
cameras in 2
common mount;
made by Zeiss of
East Germany

Array of threc
film cameras
built in USSR

Metric camera;
built in USSR

Note[ " Jthe Sovicts are
“doclassuyiug  yuivgrapay trom tac MK-% camera so that it also
can be marketed. The MK-4 senscs the following spectrum regions:
400 to 700 nanometers, 460-to 505 nanomcters, 515 to 565 -
nanometers, 580 to 800 nanomecters; 635.to 690 nanometers, and
810 to 900 nanometers. It uset cither panchromatic or two-
emulsion film, has & 300-mm focal length, and has a 180-by-180-
mm frame format. It provides 60-pefoent overlap stereo capability
and $- to 8-meter resolution photography at a scale of 1~ 650,000
to 1=1,500,000, depending on the orbital altitude flown. Swath
width of the arca covered varies from 120 to 270 km, also
depending on orbital nldtudt ’ ' *

.
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of 14- to 30-day missions. In addition, film buckets
have been deorbited a single time during the mission
of a few ERPHOs

Film from the Kate-140 and MKF-6 cameras, which
are carried on space stations, is retrieved on an even
less timely basis. Sovict Progress and Soyuz ™
(transport modificd) vehicles resupply film for these
cameras when they ferry cosmonauts to space sta-
tions. After weeks to months in orbit, film is retricved
from these stations by returning Soyuz TM:

Orbital Limitations. Soyuzkarta cameras opcrate in’
satellite orbits that arc not &s advantageous for
remote sensing as arc the sun-synchronous orbits of
competitors’ spacecraft (see insct). The cffectiveness
of cameras in optical bands is dependent on solar
illumination. The orbits in which Soyuzkarta cameras
operate result in changing sun angles and clevations
for different passes

Unlike the French SPOT and US Landsat cameras,
Soyuzkarta cameras do not provide complete coverage
between the polar regions. This limitation is the result

of the cameras' inability to view off nadir, the sensors’

swath width, and orbital limitations. (SPOT, for
cxample, can image 27 degrees off nadir.

Spectral Coverage. The Sovicts presently are market-
ing photographs that arc more limited in spectral
coverage than photographs taken by the United
States. Unlike the US Landsat system, current Soyuz-
karta cameras do not operate in the thermal infrared
{from 7 to 15 micrometers) (sec figure 1). The Landsat
thermal infrared band is used in vegetation monitor-
ing, soil moisture discrimination, and thermal map-
ping application:

Soyuzkarta cameras also arc more limited in their
coverage of the near-infrared band (from 0.7 to 2 or
3 micrometers) than US Landsat scnsors. Some
remote-sensing specialists believe that imagery from
0.76 to 1.05 micrometers within the near-infrared
band is essential for an Barth-sensing system. Soyuz-
karta sensors only partially cover this range (0.7 to
0.9 micrometers). The ncar-infrared band gives a high
responsc to growing vegetation and clearly delincates
water boundarics. Cameras operating in this band

ret

l Sun-Synckronous Orbits

For remote sensing of the Earth in the visible range of
the spectrum, a sun-synchronous circular orbit offers
many attractive features. A satellite in sun-synchro-
nous orbit always crosses the Equator and other
points along its ground trace at approximately the
same local sun time each day. (Orbital perturbations
cause the crossing times 1o vary slightly.) This orbit
ensures repeatable sun tllumination conditions within
a season—conditions desirable when mosalcs of adja-
cent tracks of Imagery are created to compare annual
changes in land cover. Sun-synchronous orbits, how-
ever. do not compensate for changing solar azimuth,
altitude, intensity, and variations in atmospheric
condition:

also can record through atmospheric obscurations
such as baze, smoke, and thin clouds

Data Handling and Digital Processing Skortcom-
ings. Soviet remote sensors currently have limited
data handling and computer processing capabilitics.
These limitations may explain why the Sovicts en-
tered the oomgcrcial market with only film-based
products

Although the Sovicts have less capable computers
than the United States, their computers probably can
be linked to provide a ground-based processing capa-
bility required for some remote-sensing imagery. We
believe, however, that the number of computers avail-
able for such a link forces the Savicts to carcfully
prioritize their use. Therefore, the commercial pro-
cessing of remote-sensing imagery probably suffers
because military/intelligence requirements arc as-
signed higher priority

Expansion of the Soviet Product Line
The Sovicts reportedly are increasing their customer

base by sclling Resurs-O and Met-P imagery through
Glavkosmos. Although imagery from Resurs-O and




Figure i

Spectral Coverage of Operational Commerclal
Remote-Scnsing Satellites

France

Japan

Mect-P scnsors has nowhere near the S-meter spatial
resolution now marketed by Soyuzkarta, it docs have
two important advantages. First, Resurs-Os and some
Met-Ps have flown in sun-synchronous orbits, which
are more conducive to remote sensing than either the
Mir or ERPHO orbits. Second, Resurs-O and Mct-P
carry clectro-optical sensors, so their imagery would
have greater appeal to customers preferring to work
with non-film-based data. Furthermore, data trans-
mitted from Resurs-O could respond to the time-
sensitive needs of customers. The Sovicts also could
establish ground snlw and processing centers outside
the USSR for even more timely distributior. f

The marketing of Resurs-O and/or Mct-P imagery
would cxpand the spectral range of Sovict remote-
sensing products. Present Soyuzkarta cameras only
sense wavelengths as long as 0.9 micrometers; Mct-P
and Resurs-O imaging sensors—with the exception of
the MSU-2—image up to at least | micrometer. The
Fragment device that flew on Metcor Priroda 1730

}“‘(

sensed in three bands between 1.2 and 2.4 micro-
meters, and a modified MSU-SK (also flown on
Meteor Priroda 1/30) sensed in the thermal mfrarod

In addition to the MKF-6 camcra, the Sovicts have
placed a varicty of remote-sensing instruments on
manned platforms. Our knowledge of these instru-
ments is limited, and, in many cascs, we cannot judge
whether they are imaging sensors. Instruments that
most likely image include:

« The FARA instrument, which flew on Salyut 4,6,
and 7. This instrument is cryogenically cooled
(which xmphm it is used to detoct infrared radia-
tion), scnscs in two bands, and can opcrate using
cither of two ficlds of view.

The Bulgarian=designed Spektr-15 spectrometer—a
hand-held spectrometer used on Salyut 6 and 7 to
collect Earth resources data. The spectrometer is
scasitive to radiation in 15 spectral bands between
0.4 and 0.9 micrometer. Scanning is performed
clectronically, and the detector output is rocorded
digitally on magnetic tapc. Its swath width is not
known

Sccond-gencration Okean (Okean-O) satellites have
carried or carry imaging scnsors. These satellites,
however, primarily arc used (o map sca icc and,
therefore, are not discussed further in this paper

The SMP-32, a Bulgarian-built programmable spec-
trometer, was launched on Interkosmos 22 and on
Meteor-Priroda 1/31 in 1981. According t0 Sovict
claims, it operated in 32 bands, cach spaced at almost
equal intervals ranging {rom 0. 45 to 0.9 micrometer.
Scanning could be performed at the rate of 40 chan-
nels per second; and data could be transmitted in real
time. We do not know the spectrometer’s spatial or
spectral resolution, and we have no indication if it has
been carricd on other satellites,

The Sovicts alrcady have begun marketing radar

imagery (scc figure 2) from Cosmos-1870, a Salyut-
size spacccraft that was launched in July 1987 on @

}K
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Cosmos-1870 Syntketic Aperture Radar
and Imagery Characteristics

Antennas
Number 2
Dimensions {meters) 156y 1.5
(each)
Type : Slotted
waveguide
Beamwidth elevation (degrees) 4
Azimuth (degrecs) 0.4
Look angle (degrees) 30 10 60
Transmitter
Wavelength (centimeters) 10 (3 GHz)

Peak output power (kilowatts} 250
Average output power (watts} 80
Pulse duration (microseconds) 0.1

Pulse repetition frequency 3,000
(pulses per second)
Resolution (meters) 20 to 30
(range and
} azimuth)
Imagery swath width (km) 20 to 30
Commercial data format “ Hardcopy
and digital
recently signed an agreemene | Jto use

Cosmos-1870 imagery for oil exploration in the
USSR ‘

Other Soviet Imaging Systeins With
Commercial Potential

L < . A Y .
Figure 2. Cosmos-1870 synthetic aperture radar
image of Puget Sound area In the state of
Washington L __-] imagery from a

' 256-band visible and infrared wavelength spectrome-

ter (of unknown spatial and spectral resolution) on the

Earth remote-sensing mission. During its two years in  Mir space station will be for sale in the future.
orbit, Cosmos- 1870 primarily conducted geophysical, According to the Sovict press, the spectrometer,
cartographic, carth resources, and environmental re- which was designed by the Bulgarian Academy of
scarch. Although Cosmos-1870 carried numerous sen-  Sciences and instalied on the Mir space station in
sors, including multispectral, infrared, and visible 1988, will study optical characteristics of the Earth's
light detectors, the Soviets indicate that they are
willing to scll imagery only from thec onboard SAR
(sce inscl)L ’ \“? the Sovicts




atmosphere and its pollution. If the Sovicts market
this imagery, Soyuzkarta could attract additional
customers whose applications requirc an assessment of
the type, and/or condition, of featurcs that arc impos-
sible to identify at lower spectral resolutions -

J

1 the Sovict
rkct 2-meter resolution imagery.
no details concerning which scnsors will
provide this imagery or the orbit or platform on which
the sensors arc or may be placed. ERPHO-Bs,
MEDRESs, PHOTOGEOs, and IMSATs arc candi-
date satellites for providing this imagery. All arc
operational platforms controlled by the military. Al-

gmtivcly, ar
| the

USSR is preparing a new satellitc trom which they
will aoguirc 2-meter resolution imagery '

intend to

If a currently operational satellite is used to supply
commercial 2-meter resolution imagery, we belicve
the IMSAT is the least likely candidate. Although
IMSAT currently is the only Sovict system capable of
providing digital imagery at this spatial resolution, the
fact that it is the Soviets' newest military imaging
satellite probably will preclude its commercial use.
The Soviets probably belicve that the release of
imagery from this system could provide insight into
the limitations of their military reconnaissance capa-
bility.

The Sovicts have flown & varicty of clectro-optical
imagers on their Metcor-Priroda (Mct-P) satellites
and on a morc recent scrics of satellites called
Resurs-O (sce tables 2 and 3). Although the Mect-P
satellites have served as test beds for experimental
sensors, the Sovicts have declared at Ieast two of these
scanners operational—the low-resolution MSU-M
and the medium-resolution MSU-S

Future Sensors and Platforms

j)Sovict press accounts, and[
-

indicate that the Soviets intend o introduce threc

/Secrc(

additional spacc systems, cach with the primary pur-
pose of acquiring Barth resources information. The
marketing of imagery from any of thesc systems could
significantly enhance the Soyuzkarta product linc.

Onc system—the Earth Resources Survey Satellite
System (SSIPR)—will provide clectronically trans-
mitted data that probably will be of higher fidclity
than the digitized film data now available through
Soyuzkarta ' ] SSIPR’s main
instruments will be “nigh-resotution multizonal opto-
mechanical scanncrs.” Other information :
indicates the SSIPR system will consist of two satcl-
lites in sun-synchronous orbits. Oa the basis of the
announced orbital parameters, cach satellite will re-
peat its ground trace about cvery 13 days; therefore, a
given spot on Earth could be covergd about oncc a
woek [ "] SSIPR will
down-link data to Eastern Europe, Cuba, Mongolia,
and Victnam. SSIPR probably will fuaction in a
store-dump modc, as no present Sovict data-rclay
satellite or future ones filed with the [FRB can handle
the 8.025 to 8.4 gigahertz (GHz) frequency

We do not know when
SS1PK, under developuicul since at least the carly
1980s. will be launched. Soviet statements in 1989
hinted strongly that a satellite matching the SSIPR
description would be launched in 1992 undcr the
Resurs-O program

A sccond system is the Earth resources space station

module, which the Sovicts plan to dock to their Mir

space station in the ncxt two to three years. If

marketed, S-band radar imagery from this platform:

« Would be in a microwave rangc of the cloctromag-
netic spectrum not prescatly marketed by
Soyuzkarta.

« Could be obtained in all kinds of weather because
clouds, fog, and precipitation have little cffect on
MmiCrowavces.

- Could be obtained at any time of the night or day
because radar sensors provide their own illumina-
tion




. Table2
- Other Soviet Space-Based, Remote-Sensing Imaging
Systems With Commercial Potential

Fragmeat MSU-1 MSU-2 MSU-E MSU-S MSU-SK MSU-M
Resolution (et 80 mecters; 30 meters 34 meters in 28 meters 140 metersin 243 meters in 1,700 meters
nradiry 240 mcters, across track track; 46 me-  across track track and 240  track and 175 in track and
and 480 me- and in track ters across and io track meters across  meters across 1,000 meters
ters across track ot 68 mcters track ¢ track; also re-  across track ¢
track and in in track (soc ported as 140
track, respec- comment) mcters in
tively, do- track and 175
pending on mectcrs across
the wave- track
tength (the
longer the
wavclength,
thé worse the
resolution)
Coverage 88 km (in 30 km 46 um Bimwas 2000 or 600 km 3,000 or
channels 1-5) much as 100 1380 ki s 1930 kms
) kms
Data trans- Digital Unknown Unknown Digital Analog Digital Analog
mission
Type of sen- Optical- Unknown Unknown Electro- Optical- Optical- Optical-
sor mochanical optical mechanical mechanical mcchanm]]
Platform oa Mecteor-Prir- Unknown Uaknown Mecteor-Prir- Metcor-Prir- Mctoor-Prir- Mcteor-Prir-
which flown oda 1/30 oda 1/30and  oda 1/18, oda 1/30and  oda 1/18,
Resurs-O 1/25,1/30, Cotmos-1689  1/25, 1/30,
1/31, and 1/31, and
Cosmos-1689 Cosmos-
’ 1500-type
ic satellites
pd
//
Sectet 8




Table 2 (continued)
Fragment MSU-1 MSU-2 MSU-E MSU-S MSU-SK MSU-M
Orbital pa- 650-km nomi-  650-km nomi- - 650-km 650-km nomi- L.wt Retrograde, Lot
rameters nal altitude nal altitude nominal alti- nal altitude near-circular
tude orbit with
nominal 650-
- km altitude ¢
Comments Built by Two MSU-E Along with A modifica- Images from
Zeiss; data scanncrs op- the MSU-M,  toa of this the MSU-M
received in ) crating simul-  compriscs the  scanner flew are pboto-
real time tancously radio televi- with 2 ifth graphically
only: data col- with an over-  gion complex  channc{” rocorded:
lected in four lapping field (RTVK) that T dsta arc ro-
to six of the of view ex- the USSR de- _jmwc  corded and
spectral tends the clared opera- tbermal infra-  down-linked
bands could band of cover-  tional in red; data re- in real time
be transmit- , age to 80 km, 1977; used for  ccived in real whea spaco-
ted simulta- and the reso- hydrology. time only; craft is within
ncously at lution is de- shipping, ge- . used to sense sight of
3.84 mcgabdits graded to 68 odesy, and surface phe- ground ro-
per second meters; data forestry; im- pomena over ceiving sta-
reccived in ages from the water; part of  tion; part of
- real time MSU-S are the BIK-E the RTVK
only; along photographi- system system; used
" with the cally rooord- for hydrology,
MSU-SK, od; data cap shipping. go-
compriscs the be transmit- odesy, and
the BIK-E ted in real forestry
system time or stored
and later
dumped

« Excluding those with exclusively a meteorological application.

® Also reported as 0.8 micrometer.

< Also repocted as 0.7 micrometer.

4 Also reported as 0.58 micrometer.

< Also reported as 0.8 micrometer. )

 The resolution at either of the two altitudes was approximately the
same at nadir. However, the resolution near imagery edges
markedly degraded.

s The greater coverage was (rom a higher orbit; the smalier
coverage was from a lower orbit.

According to the Soviet media, the module being
developed by the USSR and Czechoslovakia will
carry television equipment, instruments for studying
outer space, and an X-ray telescope. The module
probably is part of, or could be, the Soviet's interna-
tional space project “Priroda™ (nature). According to
1987 information [_ '

* The first two Metoor-Priroda satellites (Metcor-Priroda 1/18 and
1/25) were placed in nearcircular, 890-km, 103-mioute orbits
inclined 81 degroes.

i Beginning with the third Meteoc-Priroda (Metoor-Prisoda 1/28),
which was launched in 1977, the Meteor-Priroda satcllitcs were
placed in retrograde, near-circular, nominal 650-kan, ncarly sun-
synchronous orbits inclined 98 degrees with periods of 97 1o 98

minutes.

]\hc joint project is to be conducted between
1y9u and 1995 with Bulgaria. Czechoslovakia, Po
land, and East Germany.

jthc project will develop technologics in the
visioic to microwave regions of the spectrum for
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“.Table 3
-Meteor-Priroda Remote-Sensing Satellites

Satellitc Launch Near-Circular Orbit-  Orbital Inclination Approximate Num-
Date al Altitude (Nomi- (degrees) ber of Days Re-
nal) (kflometers) quired foc Onc Com-
plete Ground Track
Cycle
Mectoor 1/18 9 Jul 74 890 ° 81 25
Mecteor 1/25 1S May 76 890 81 25
Meteor 1/28 29 Sun 77 650 98 26
Mcteor 1/29 25 Jan 78 650 98 26
Metoor 1/30 18 Jun 80 650 98 26
Mcteor 1/31 10 Jul 81 650 98 26
/= : -

remote sensing of the Earth's biosphere. Part of
project Priroda involves the placement of a variety of
sensors on a Mir module, including a television system
and an S-band side-looking SAR

A third system that the Sovicts hope to use is the
Cosmos-1870 follow-on series—rcferred to by the
Sovicts as the Almaz series. The SovictSﬁC

will launch a preoperational satellite in Juty 1990 an
alrcady have approached the French with requests for
onboard sensors. The sccond satellite in the serics will
be launched in 1993 or 1994. According to their
recent statements, the Soviets want to market a wide
_variety of imagery from futurc Almaz flights.

Future Almaz satellite{_ {}m be in 500-km,
72-degree-inclination orbits. Eac satellite will carry
a SAR with a 15-mecter resolation, a multichanncl
microwave radiometer opcrating at between 6 and

37.5 GHz, and optical sensors. The satellites will
perform both digital data recording and processing.

Present Marketing Policy ,

C Jindicate that the USSR will
“Aahere to the UN principles (sce insct) on remote
scnsing. Sovict interpretation of these principles, how-
ever, is not consistent with US interpretation or with

UN Principles on Remote Sensing

The UN principles on remote sensing stale that such
activity should not be conducted in a manner detri-
mental to the legitimate rights and interests of the
sensed state. Although the principles do not directly
address the sale of imagery to a country other than
the sensed state, they basically reaffirm the policy
that a state engaging in remote sensing need not
obtain prior consent af states being remotely sensed
cither 10 conduct the sensing or to disseminate the
result—even to a third countr.

the US practice of frec and open data dissemination
of unclassified space imagery for peaceful purposes.
In January 1988, the Sovict newspaper Trud stated
that, to avoid breaches of military security, the USSR
would sell space photography taken only of a custo-
mer's own territory. A March 1988 Sovict broadcast
stated that, *. . . the USSR supplics only pictures of
the country from where the order comes.’

[ }ugzcs(s_ that Sovict_ policy is evolv-
g [

jthat they would scll imagery of all

10




_countries except the USSR, Soviet Bloc countrics,
China, Cuba, Nicaragua, and Victnam.* Marketplace
realitics, however, might force Soviet officials to
reevaluate this policy if they believe it severely limits
sale

Soyuzkarta litcrature indicates that its policy prohib-
its the sale or transfer of imagery to a third party
without prior written consent of the country photo-
graphed. An unsigned Soyuzkarta contract obtained
in 1987 states that photography of a customer’s _
country should be sold only to that customey®,

)
Soyuzkarta policy governing the duplication of its
imagery is less clear. The 1987 contract indicates that
the customer has the right to use Soyuzkarta imagery
at his own discretion. However, a Soyuzkarta price
list cffoctive 1 January 1988 states that, “The custom-
cr has no right to copy documeats bought from
Soyuzkarta.” More recently, the bead of Soyuzkarta
said that reproduction for “in-house™ usc was accept-
able; reproduction for salc was not.

The USSR’s Viability as a Contender in the Market

Although the Sovicts have been marketing space
imagery for three years, their future viability as a
compctitor remains questionable. Consumer response
has been minimal, despite Soviet claims to the con-
trary. The Soviets must overcome numerous technical
problems and improve their marketing skills if they
want sales to improve. The Sovicts also will face
increasing competition in the 1990s as additional
countrics enter the space imagery market. In spite of
these problems, we believe the Sovicts will continuce to
market their imagery in hopes of generating much-
needed hard currency

Counsumer Response
) ’ jeonsumcr response 1o
Soviet imagery has been lackiuster to date. [

' j that the Soviets have been

:)roquuu for imagery of
the ES_?B. shoutd he_ado 1o the Sovict Academy of Sciences. We
know of no sales of Imagery of Sovict Bloc countries with the
exception of Poland. Soyuzkartz[_ s willing to sell imag-
cry of Poland because they have permission from that country to do

60
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Table 4
Several Western Distributors
of Soviet Remote-Sensing Data

-

Arca of
Responsibility
Southcast Asis,
Pacific, and Mid-
dlc East

Western Europe

South America

'—\ Location

U Australia

Fialand
Brazil

Japan
United States

Japan

All countrics in
the Western
Hemispbere, cx-
cluding Nicara-
gua, Cuba, Ar-
gentina, Peru,
and Brazl

A

L -

unable to penctrate the North and South American
space photography markets. As of mid-December
1989, the Sovictf_ jhad sold only 100 scenes
of KFA-1000 and MK-4 photography in North
America, considerably below Sovict cxpoctations.
Customers have been turned off by the Sovicts' failure
to provide current imagery catalogues, poor respon-
siveness to customer inquirics, and unannounced price
increases,

The Sovicts, however, have made some inroads in the
international space imagery market. We estimate that
they have gencrated $5-8 million in business sincc

mid-1987—an estimated 5 to 13 percent of the world-
wide imagery trade[ ) _l

r




. Acocording to available information, Moscow has had
. threc large-scale orders to date:

(O "that the Brazilian National
institute of COfRT naced a $1 million order for
photographic coverage of 100,000 square km of
agricultural 1and in the Amazon highlands.

. 1

L -
« According to the Sovict press, China has purchased

more than 600 photos of Chinese territory and has
requested additional coverage

The Appeal! of Soyuzkarta Photography

For cartographic applications, 5-mcter resolution im-
agery is most valuable. As more potential customers
become aware.of the applicst itons for S-meter resolu-
tion imagery, however, we expect the demand for it—
and cven higher resolution—1o increase h

s0% Tay! ._%‘%"'v "8“-4 .‘-

Figare 3. KFA-1000 photography

Another potential user of S-meter resolution imagery County, England

is the ncws media, which requires imagery containing
scenes or objects visually recognizable by the public.
According to a Western industry expert, imagery with integration with additional data, are performed

3- to S-meter resolution would be required for news almost exclusively in the West.
media purposcs. Moscow's dissemination and copy-
right policies scverely limit media use. If the Soviets - C . g J
were to significantly shorten the turnaround time " Soviet archives of imagery are limited and cannot
from when raw data is acquired by the orbiting sensor be used to quickly satisfy large-scale requests. Indi-
to the time imagery is available to the ultimate ces of KFA-1000 and Kate-200 photography indi-
consumer, their product would be more attractive to cate that 1986 photography from those scnsors is
the news network: the oldest data archived.
Obstacles in Moscow’s Path . L/.__..‘} o ISovict space photog-
Despite its marketing campaign, Moscow faces prob- raphy—dcspite high resoiutiosr—is of poor quality.
lems that probably will hamper its ability to expand Photos scen by potential clients have been marred
sales of remote-sensing data, particularly to Western "by scratches and poor processing. In addition, recent
customers. Some factors inhibiting sales include: SAR data from Cosmos-1870 apparently was
spliced together by hand, which would greatly hin-
« The Soviet policy of denying dissemination of all der high-volume production of commercial imagery.

imagery to third parties could restrict the number of
sales, particularly when “valuc-added™ services,
such as processing, analysis, interpretation, and
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) —j the
exposurc intcasity falls oft from the eattr to tne
edge of the frames of Soyuzkarta photography (see
figure 3). The imagery, therefore, has little usc if
radiometric data arc needed.

The time between data acquisition and customer
delivery puts the Soviets at a disadvantage with
other imagery providers, because many commercial
customers demand timely dclivery of data.[

_ "Yeustomers requiring timely
data delivery will account for a growing share of the
remote-scasing market in coming years.

' )
The Soyuzkarta distribution system is not as exten-
sive or convcnicnt as those for Landsat and SPOT.
. D some Soyuzkarta
distributors arc allowed to market Soyuzkarta prod-
ucts only of their respective geographical regions.

For some remote-sensing applications, non-film-
based imagery is preferable to film-based photogra-
phy T . ﬂ an
increasingly sophisticated user mai«et has been
drawn to the flexibility of digital media. These
officials say 60 pecrcent of their customers by count
and 70 percent by revenuc want their data on digital
computer-compatible tapes.

Soviet failure to offer a full complement of related
goods and services has dampened interest in Sovict
rcmqtc-scnsing products —

“JLimited, in part, by inadequate computer
procSssing, the Sovicts have not entered the market
for value-added scrvices, and they do not sell image-
processing oquipment, also indicate
that a customer requcsting a computer-compatible
tape (CCT) of data, rather than a contact print or
picce of film; must supply the CCT. -

The Soyuzkarta pricing structurc provides few op-
tions to customers ’

. o .
the customer cannot choose the lcvel of image

processing desired, buy data with unrestricted copy
privileges, or request the option of along-track shift-
ing. (Along-track shifting allows the customer's
specific point of interest to be shifted to the center
of the image, climinating the need to buy two or
three adjacent scene.

The Health of Moscow's Competitors

At present, Moscow competes with a small number of
remote-sensing supplicrs (scc table 5). The USSR’s
main rival is France, whose SPOT system made a
splash in the industry in 1986 with its offcring of 10-
meter resolution imagery. In 1987, the firm SPOT
Image sold about $23 million worth of satellite imag-
cry, ncarly 60 peroent of the total commercial imag-
ery trade. Industry experts attributec SPOT's success
to its ability to provide timely data in a readily usable
form to throughout the world

C prospects for SPOT s success in the”
reawné-sensing market remain good because of its
responsivencss to clicats’ necds and its cxtensive net-
work of ground stations

SPOT"s share of the world market will fluctuate in
response to changing customer demands. For exam-
ple, in 1987, the media was cxploiting SPOT capabili-
lics to cover sensitive arcas, such as Krasnoyarsk and
Vladivostok. However, with the drought and subsc-
quent crop losses in 1988, the Landsat infrared capa-
bility to monitor crop health (which SPOT lacks)
boosted Landsat sales at the expense of SPOT sales.

How long Landsat data—now handled by the Earth
Obscrvation Satellite Company (ROSAT)—will be
able to maintain its market sharc is unclear. A gap in
coverage is anticipated bocausc of the hiatus between
the termination of Landsat-4 and Landsat-5 and the
launch of Landsat-6, scheduled for the carly 1990s.
Neither BOSAT nor other US acrospace companics
plan to launch a civilian remote-sensing instrument in
the foreseeable future with a resolution that cquals or
cxceeds Soyuzkarta's resolutior

Moscow may have only a short time to establish itself
in the market before competition heats up. By the cnd
of this century, the list of nations with civilian
imaging systems in spacc will at least double (sec
table ). In March 1988, an Indian remotc-scnsing
satellite was launched by the USSR. Although New
Dclhi officials indicate imagery s collocted pamanly
for domestic purposes, some imagery is available for

Secki




" Table S

Competitors in the Remote-Sensing Market

Type of Imagiag Coverage Timeliness Resolution Statim
System (meters)
United States
Landsat Multispectral Worldwide Near real time 80 In operation since
scauner 1972; Landsat-4
and -$ are work-
Thermatic Worldwide Near real time 30 ing beyond their
mapper design lifctime
France
SPOT Multispectral Worldwide ' Near real time 20 In operation since
scanner 1986; SPOT-2
launched 21 Jan-
Panchromatic Worldwide Near real time 10 uary 1990
camera
Japen .
Marine Obecrvation Multispectral Worldwide Necar real time S0 In operation since
Satcllite scanner 1987
Barth Resources Satellite Multispoctral Worldwide Near real time 18 Scheduled for
: scanner first launch in
1993
) Synthetic aper- Worldwide Near real time 18
? ture radar
India
Indian Remoto-Sensing Multispectral Worldwide Near real time 36 In operation since
Satcllite scanner 1988
USSR
Modified Easth Resources Photographic Up to 82 degrees Film returnup to 5-30 Commercial im-
Satellite latitude 30 days agery since 1987
Resurs-O Multispectral Worldwide Near real time 30 In operation since
scanner 1983
Space Station Photographic Up to 52 degrees Film return 20-60 Cotmmercial
iatitude imagery since
1987
Canada
Radarsat Synthetic aper- Worldwide "Near real time 40 Scheduled for
. ture radar launch in 1994
Europcan Space Agency
Buropean Remote Sensing  Synthetic aper- Worldwide Near real time 25 Scheduled foc
ture radar launch in the
carly 1990s
Indoncsia and the Netherlands
Tropical Earth Resources Multispectral Up to 10 degrees Near real time 20 Scheduled for
Satellite scanner tatitude Iaunch in tho late
1990¢
China and Brazil
Multispectral Worldwide Near real time 19 Scheduled for
scanner launch in mid-
1990s

Sgeret




sale. Japan also sclls remotc-scnsing data from i
Marine Obscrvation Satellites. In the 1990s, Jap
plans to launch the Japancse Earth Resources S
lite with a SAR and visual scanners with 18-me
resolution. In addition, Canada and the Europet
Space Agency plan to launch SAR remote-scasi
satellites by the mid-1990s. Indonesia and the P
crlands, as well as China and Brazil, are planni
launch joint remote-scnsing satellites. Italy, Sw.
i and the United Kingdom arc considering orbitis
remote-scnsing satellites

Implications for the United States

We cstimate that Sovict carnings from remote-sens-
ing services ocould increase through the end of the
1990s if world demand—possibly fueled by new appli-
cations—rises sharply. We cstimate that:

« Third World nations will account for much of future
" Soviet sales.

« The longer the hiatus in Landsat coverage, the
greater the opportunity for the USSR to siphon off
some US clients. Because of technical constraints,
however, Moscow will be hard pressed to sign clients
who _roquirc extremely time-sensitive imagery.

e

Although the United States has consistently support-
od nondiscriminatory dissemination of remote-sensing
data, the challenge of international competition could
pit US commercial remote-sensing companies that
want to acquire and sell higher resolution data against
the US State Department or US Departmeat of
Defense. A 1984 remote-sensing law roquires US
companies that launch remote-sensing satellites to
obtain a license from the US Commerce Department
stipulating that the opcrator agrees to protoct the
national security of the United States. This law grants
the Secretarics of State and Defense veto power over
remote-sensing license applications when national so-
curity or forcign policy issucs are involved. Some uUs
companies argue that this veto power imposes exces-
give restrictions on them at a time when the remote-
scnsing business is about to boom.* -

¢ Although the United States removed its restriction on licensing
US civillan remote-scasing satellites that provide imagery with a
resolution no better than 10 meters, it did pot revoke the 1984
liccnsing lav — ~

(REVERSE BLANK)
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Appendix

A History of Soviet
Remote-Sensing Policies

The USSR his been concerned about military and
economic spying from outer space since the late
1950s. Early on, it denounced all reconnaissance
programs as spacc cspionage and, hence, illegal under
international law. During the carly 1960s, Moscow
attempted to include a ban on observations from outer
space in a UN General Assembly resolution. The
Soviets eventually dropped this demand for a ban in
order to reach agreements on the 1963 UN Dgclara-
tion of Principles Governing the Use of Quter Space
and the 1967 Outer Space Trcay

Sovict opposition to satellitc photography increased
with the United States® offer to share remote-sensing
data with the world community in 1969. In 1970, the
United States proposed to the UN General Asscrbly
that UN members join in studying the data reccived
by remote sensing. The USSR argued that the US
proposal would legitimatize the photographing of
forcign territory under the guise of developing meth-
ods to detect Earth resources, making it easier to
carry out military reconnaissance. The Sovicts de-
manded that no remote sensing be undertaken with-
out prior notification to and approval by the country
to be imaged and that access to remote-sensing data
be controlled by international regulations. In 1971, a
UN committec was established to debate the legal
implications of remote sensing of the Earth, with the
intention of concluding an international agreement.

The Soviet position changed in 1972, bowever, follow-
ing the launch of the first US remote-sensing satellite,

favorable world reaction to it, and the signing of the

SALT I agreements. Morcover, the USSR began to
develop its own remote-sensing $ystems. By the terms
of SALT I, Moscow recognized the legality of some
satellite reconnaissance activitics when it agreed that
“cach party shall usc national technical means of
verification at its disposal in a manner consistent with
the generally recognized principles of international
law." At this time, the Soviets shifted their focus from
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demanding prior notification and consent of the coun-
try to be photographed to attempts to restrict the
dissemination of remote-sensing date

Moscow's concept of national sovercignty had a direct
bearing on its position on intcrnitional disscmination
of remote-sensing data and was reflected in the

_proposals it made in the UN to restrict such dissemi-

nation. The Sovicts claimed that a state has full
sovercignty over the natural resources located within
its territory, that information about these resources
has a value and belongs to the possessing state, and
that this information cannot be transferred to another
state without permission of the posscssing state. Mos-
cow’s position was that any dissemination of informa-
tion to third partics on Soviet natural resources could
have military or economic significance, thereby violat-
ing their national sovercignty and interfering with
internal affairs. The Sovicts also claimed the right to
counter satellites conducting reconnaissance over
their territory, which was not required for verification
of the SALT agrecments

The Sovicts made several proposals to control the
dissemination of remote-sensing data. One proposal
would have given Moscow veto power over release of
unprocessed data on the USSR coming directly from
a satellite to third partics. Another proposal would
have classified rémote-sensing data as global, region-
al, or local. Only global and regional data would be
released without consent, protecting data of higher
resolution on the USSR. A third proposal would have
limited the dissemination of data of better than 50-
meter resolution without prior consent of the country
imaged -

As Sovict systems developed to the point that Moscow
could offer other nations remote-sensing information
to develop their resources, the Soviets concluded
several bilateral agreements. In May 1978, the USSR
and its Rast European allies signed a remote-sensing




cooperative agreement based on the 50-meter resolu-
tion limit for data disscmination and requiring prior
consent for dissemination. The constraints on dissemi-
nation of Sovict imagery also applied to information
derived from the Sovicts' remote-sensing data. This
information was broadly dcfined as the “cnd-product
of the analytical process™ of exploiting these data and
potentially included any book or article that made
cven slight use of satellite imagery. The Soviets
probably expected this agreement to serve as a model
for international restrictions, and they put pressurc on
the West to accept a similar agreemenl .

The Sovicts continued to lobby against unconstrained
dissemination of remotc-sensing data in 1982 at the
Second UN Conference on Exploration and Use of
Outer Space for Peaccful Purposes. To support their
position against unlimited dissemination, they cited
the US transmission to Great Britain of satellite data
gathered over the Falkland Islands during the 1982
coaflict as an example of 2 sensing state violating the
savercign rights of the target state. The final confer-
cnce _gocumcx:t, however, did not reflect their position.

After failing to gain UN support for limits on the
dissemination of remotc-scnsing data, the Sovicts
began in 1983 to stress the moral obligation of states
not to release data harmful to other countries. For the
next three years, the issuc of state responsibility for
remote-sensing activitics was a focus of UN dcbate.
The Sovicts maintained that the collection and dis-
scmination of remotc-sensing data from space had to
conform with the Outer Space Treaty. This treaty
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requires nations to assume international responsibility
for thelr activitics in outer space, whether conducted
by governmental or nongovernmental organizations.
During this period, Moscow almost certainly realized
that an irreversible step had been taken with the
launch of the French SPOT satcllite, making it -
impossible to develop legal restrictions on the dissemi-
nation of remote-scnsing data

In 1986, the Soviets finally succceded in getting the
UN General Assembly to adopt a resolution on
“Principles Relating to Remote Seasing of the

Barth From Space.” Thesc principles state that
remote-sensing activitics should not be conducted in a
manner detrimental to the legitimate rights and inter-
ests of the sensed state. Although the Sovict dclega-
tion was concerned that neither commercial remote-
sensing activity nor disscmination of remote-sensing
data to third partics was restricted by the principles,
they did hail the resolution as a success. As recently
as 21 May 1988, Sovict Deputy Forcign Minister
Pctrovskiy stated publicly that the USSR belicves
that UN General Assembly resolutions have *“a spe-
cial moral and political character” and that they play
an important role in shaping international law. In
spite of the controlled dissemination of Sovict S-mcter
resolution photography, we belicve that the USSR
would point to the 1986 resolution to protest the
future dissemination of remote-seasing data that it
found harmful.




